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Terraced housing in Malaysia hardly provides its occupants with thermal 
comfort. More often than not, the occupants need to rely on mechanical cooling, which 
contributes to outdoor heat dissipation that leads to urban heat island effect. 
Alternatively, encouraging natural ventilation can eliminate heat from indoor 
environment. Unfortunately, with static outdoor air condition and lack of windows at 
terraced houses, the conventional ventilation technique does not work well, even for 
houses with an air well. Hence, this research investigates ways to maximize natural 
ventilation in terraced housing by exploring the air well and louvre’s passive design. 
By adopting an existing single storey house with air well in Kuching, Sarawak, the 
existing indoor environmental conditions and thermal performance was monitored 
using scientific equipment, namely HOBO U12 air temperature and air humidity, 
HOBO U12 anemometer and Delta Ohm HD32.3 Wet Bulb Globe Temperature meter 
for six-month duration. The collected data was used as background study and 
benchmark for simulation. In this case, a simulation software – DesignBuilder® was 
utilised. The field study illustrated that there is a need to improve indoor thermal 
environment. Thus, the study further proposed improvement strategies to the existing 
case study house. The proposition is to turn the existing air well into solar chimney to 
take advantages of constant and available solar radiation for stack ventilation. The 
study also considers the effect of louvre windows to further accelerate the wind 
movement. The results suggest that the enhanced air well with proposed louvres were 
able to improve the indoor room air velocity and reduce air temperature. The enhanced 
air well with 3.5m height, 1.0m air gap width, 2.0m length with 45° tilted room 
opening louvres with 167mm slate gap were able to induce higher air velocity. During 
the highest air temperature hour, the indoor air velocity in existing test room increased 
from 0.02m/s in the existing condition to the range of 0.15 to 0.40m/s in the hottest 
month while during the lowest temperature month, the air velocity could be increased 
to the range of 0.25 to 0.53m/s. Installation of louvres at test room with solar chimney 
increases the percentage average air velocity of 16.5% and reduce percentage average 
air temperature to 1.1% compared to test room with solar chimney only. For indoor 
room temperature, the greatest mean air temperature could be reduced by up to 1.8°C 
compared to the outdoor air temperature during the hottest day. The findings revealed 
that the proposed air well and louvres could enhance the thermal and ventilation 












Rumah teres di Malaysia mengalami masalah keselesaan terma. Keadaan udara 
statik dalam rumah teres menyebabkan suhu udara dalaman meningkat. Dengan itu, 
penghuni perlu bergantung kepada penyejukan mekanikal untuk memberi keselesaan 
terma tetapi menyumbang kepada kesan pulau haba. Sebagai alternatif, penggunaan 
strategi pengudaraan semulajadi untuk menyingkirkan haba dalam perumahan adalah 
digalakkan. Disebabkan oleh keadaan udara statik di persekitaran luar, teknik 
pengudaraan konvensional tidak berkesan bagi bilik yang berventilasi tunggal 
walaupun wujudnya cerobong udara. Keadaan terma dalaman dan keselesaan terma 
telah dipantau dengan perakam suhu dan kelembapan udara HOBO U12, anemometer 
HOBO U12, Delta Ohm HD32.3 meter selama enam bulan di rumah kajian di 
Kuching, Sarawak. Keputusan kajian tapak menggambarkan keselesaan terma adalah 
penting untuk dalaman bangunan. Oleh itu, kajian ini mencadangkan strategi 
penambahbaikan ke atas rumah kajian bercerobong udara yang sedia ada kepada 
cerobong solar dengan memanfaatkan tenaga suria untuk mewujudkan kesan timbunan 
ventilasi. Kajian ini juga menilai kesan ram tingkap untuk mempercepatkan 
pergerakan angin. Selain itu, perisian simulasi komputer DesignBuilder® telah 
digunakan untuk mengkaji usul dan menilai beberapa pembolehubah reka bentuk 
berkenaan dengan cerobong solar dan reka bentuk tingkap ram. Keputusan 
menunjukkan bahawa pengudaraan dalaman dipertingkatkan dengan berkesan dengan 
cadangan pemasangan tingkap ram yang dapat meningkatkan halaju udara dalaman. 
Versi cerobong solar cadangan berukuran tinggi 3.5m, lebar 1.0 m, panjang 2.0m dan 
slat ram berjurang 167mm berkecondongan 45° dapat meningkatkan halaju udara 
dalam keadaan udara luar statik. Pada hari panas, halaju udara dalaman 
dipertingkatkan daripada 0.02m/s dalam keadaan normal kepada 0.15 hingga 0.40m/s 
manakala pada bulan yang bercuaca sejuk, halaju udara boleh dipertingkatkan kepada 
0.25 hingga 0.53m /s. Pemasangan ram di bilik kajian dengan cerobong solar 
meningkatkan peratusan purata halaju udara sebanyak 16.5% dan mengurangkan 
peratusan purata suhu udara 1.1% berbanding dengan bilik ujian dengan cerobong 
solar sahaja. Untuk bilik tertutup, suhu udara minimum tertinggi dapat dikurangkan 
sebanyak 1.8 °C berbanding suhu luaran pada siang hari terpanas. Penemuan kajian 
ini menunjukkan bahawa pengudaraan dalaman dapat dipertingkatkan dengan 
gabungan ram dan cerobong solar. Model tersebut dapat meningkatkan prestasi terma 
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This research studies natural ventilation through the louvres window and solar 
chimney (enhanced air well on existing case study house) to improve thermal 
performance in typical Malaysian single storey terrace housing. In this study, the air 
well in an existing single storey terraced house were modified towards solar chimney 
configuration to enhance the natural ventilation performance. The first chapter 
introduces the research background, significance, objectives, research questions, 




1.2 Problem Statement  
 
Energy consumption has been a critical and sensitive global issue for a few 
decades now. The building industry has been considered to be a high energy 
consumption industry where huge amount of fuel and energy are consumed throughout 
the building life span. In order to reduce the energy consumption along the building 
operational period especially for the tropic countries, passive cooling design plays an 
important role. Most buildings are designed with air-conditioning system in mind, thus 
the passive cooling design solution has been eliminated in order to prevent cold air 
leakage which would then lead to high costs of energy consumption. However, most 
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users and occupants do not realize that thermal comfort generated by effective passive 
cooling system is closely related to the energy consumption cost. With effective 
passive cooling system, they can cut down their monthly electricity bill.  
 
Climatic thermal comfort can be achieved via effective ventilation system in 
order to achieve biological comfort of occupants. There are two types of ventilation 
system; natural ventilation system and mechanical ventilation system. The cooling 
effect generated by the natural ventilation system can be achieved via the pre-
construction design for the building by taking the advantages of the wind forces or the 
air pressure difference, as well as the temperature difference between indoor and 
outdoor of the building.  The main aim to achieve good ventilation for indoor 
environment is to provide fresh air in order to prevent carbon dioxide (CO2) from 
exceeding the unacceptable level by occupants (Awbi, 1998). According to Bansal 
(1992), solar chimney is one of the alternatives for a building to achieve passive 
cooling. In Malaysia, air well is believed to fulfil the same function. However, many 
fail to work. 
 
According to previous researchers, the properties of the solar chimney can be 
identified via the length, the material, the thickness of material, the air gap width, the 
optimum aperture type and so forth. The parameters of the solar chimney play an 
important role in giving the effect on the result of performance of solar chimney. 
Appendix A summarizes the parameters suggested by the previous researchers. 
However, the indication is not finalized and only presented as reference. Appendix B 
shows the problem statements summarized in diagram form which is the dilemma of 




1.3 Research Statements 
 
Ventilation plays an important role in providing fresh air and healthy room 
environment for human habitat. Without the consistent ventilation and air circulation, 
the indoor environment becomes suffocating, stifling hot, stuffy and leads to sick 
building syndrome. According to Laumbach (2008), sick building syndrome is mainly 
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caused by indoor environmental problems and individual risk aspects. The indoor 
environmental aspects include air pollutants, poor ventilation, poor indoor air quality, 
temperature, relative humidity and so forth.  Thus, the performance of the building 
thermal envelope and configuration system become important. Thermal performance 
in the building directly regulates the behavioural and comfort of users of the building. 
Local climate conditions, such as annual ambient temperature, relative humidity, 
intensity of solar radiation, wind velocity and direction, would give the impact to the 
thermal comfort of occupants. In Malaysia, due to the high intensity of solar radiation, 
the direct penetration of sunlight leads to the heat transfer from the glazing to the 
internal of the building (Nugroho,2014). However, the high intensity of the sunlight 
could be a benefit by modifying the configuration of the building system in order to 
achieve the thermal comfort for occupants.  
  
The hot and humid condition in Malaysia is the main dilemma and issue for 
the occupants is thermal comfort. In addition, the configuration of the terrace house, 
which is the most common residential type occupied by citizens does not consider the 
problem of single sided ventilation. Single sided ventilation could not provide 
effective ventilation (Nugroho et al., 2006). Under the circumstances of the limited 
layout design, the alternative of passive cooling- solar chimney and louvre window 
would be the way to increase the ventilation rate and air velocity in the room in order 
to achieve the energy saving purpose. Thus, to propose a passive cooling system which 
could complement the single opening of the terrace house in order to create cross- 
ventilation is important. It is possible to achieve the thermal comfort via low indoor 
air temperature and high air velocity.  
 
Air well stated in Uniform Building By Law 1984 as basic ventilation 
requirement for utility, mechanical room and washroom with stated sizes and 
dimension. Designers tend to fulfil requirements by providing the minimum 
dimension, which does not achieve the effectiveness and function of air well.  Thus, 
the configuration of provided air well does not take into consideration for the 
effectiveness measure. Developer and designer tend to ignore the potential of air well 
because enclosed spaces are taken into consideration of usable nett floor area. As a 
result, the measure of natural daylighting and natural ventilation of modern terraced 
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housing are not addressed properly, and lead to the needs of mechanical ventilation 
system. This has increased the energy consumption. The application of air well is not 
widely promoted since the wide exposed opening invites the security issues. In the 
end, occupants tend to seal it up to avoid problems.   
 
There are various kinds of passive cooling approaches to achieve energy 
efficiency for building. According to N.B.Geetha and Velraj (2012) (Appendix E), 
there are three types of passive cooling methods, which are solar heat protection, heat 
modulation or amortization technique and heat dissipation technique. Solar chimney 
falls under the category of dissipation technique without thermal energy. Natural 
ventilation happens with the assistance of solar chimney by uplifting the hot air via 
temperature gradient. Other than that, the application of external louvres at window 
(inlet) could increase the Bernoulli Effect of air flow when uplifting happened via 
solar chimney. The combination of these building components has high potential to 
improve ventilation performance in the terrace houses. Diagram in Appendix A 
indicates the research gap of this study and diagram in Appendix D indicates the 
summary of problem statement. Thus, this study deduces that indoor ventilation could 
be enhanced with combination of both pressure gradients via Venturi effect as well as 
indoor and outdoor temperature gradient caused by solar induced stack ventilation. 
Another than that, Diagram ini Appendix B elaborate Appendix C with previous 
research categories, in order to benchmarking the current study in natural ventilation 
field. The possibility to improve natural ventilation in terraced house is summarized 
in Appendix F. 
 
In this study, a single storey terraced house located at Kuching Sarawak was 
selected   as case study building. The house is designed with 2m length x 1m width air 
well to ventilate bedroom and bathroom. However due to the limited of space in the 
terraced house, air well was designed with minimal cost and dimension according to 
Uniform Building By Law requirement. The window of the bedroom is typical wide 
aperture which unable to induce ventilation. The study started with measurement of 
the thermal performance for existing bedroom with single-sided ventilation. The 
thermal performance of existing air well was studied as well. The modification of the 
air well into solar chimney and window louvres were carried out with Computational 




Furthermore, the research study the thermal performance of the existing 
building which applied single-sided ventilation. The effectiveness of the single-sided 
ventilation was analysed based on the field measurement data. Similar to air well of 
the existing case study building, the collected data were analysed in order to examine 
the potential of air well to be applied in tropical climate. Via the field measurement, 
the research background were verified and the objective of the study were outlined .  
 
 
1.4 Research Objectives 
 
The main objective of the research is to study natural ventilation by evaluating 
and investigating the effectiveness of external louvres and enhanced air well that act 
as solar chimney to improve the natural ventilation in a Malaysian single storey terrace 
house. The term solar chimney applied to indicate enhanced air well in this study. 
Since the wind velocity of outdoor and indoor is not significant in Malaysia tropical 
context compared to the temperate country, the stack ventilation might be a better 
alternative. Solar chimney and louvre window geometry could improve the stack 
ventilation for the low air movement residential building, which in turn, give better 
thermal comfort for occupants. 
Other specific objectives: 
1. To study the thermal performance of typical existing single storey terrace 
house with air well in Malaysia via field measurement. 
2. To explore the configuration of louvre window in relation to enhancing the 
airflow speed 
3. To explore the configuration of existing air well to solar chimney with 
respect to improve stack ventilation 
6 
 
1.5  Research Questions 
 
1. What is the current thermal performance of the typical existing single storey 
house with air well in Malaysia? 
2. What is the appropriate configuration of the air well geometry that can enhance 
the ventilation by increasing the air movement to improve indoor thermal environment? 
3. What is the appropriate louvres configuration that can enhance the air flow 




1.6 Scope of Research and Limitation of Study 
 
The scope of the research study is to evaluate the effectiveness of proposed 
solar chimney and louvre window configuration in single storey terrace house in 
Malaysia. There are numbers of research papers on the geometry of solar chimney 
(Nugroho, 2007d; Sakonidou et al., 2008; Zhai et al., 2011; Z.D.Chen, 2003). However, 
the relationship between the louvres window (inlet) and solar chimney has not been 
studied especially in Malaysia terrace house context. Terrace house in Malaysia has 
limited external facing walls which allow cross ventilation to happen especially for the 
middle room. The limitation leads to the problem of insufficient ventilation and air 
change which can cause sick building syndrome to the occupants.  
  
Thermal comfort in relation to air flow speed is the main target and objective 
for this research study. The building with good ventilation performance is considered 
as effective and functional building design. There are few parameters regulating the 
occupant's thermal comfort: the air temperature, metabolic rate of human body, 
clothing, relative humidity, air speed, and others (Givoni.B., 1981; Abdul Razak, 2004; 
Nugroho, 2007d). In this research study, the scope of is on the air temperature and air 
velocity. Average air velocity in Malaysia indoor environment is within the range of 
0.04 to 0.47m/s (Hui, 1998c; Nugroho, 2007d). In order to achieve the thermal comfort 
range, the required air velocity for indoor environment has to be within 0.2 to 0.8m/s 
according to Shafizal Maarof and Jones (2009) and Nugroho (2007d) in the condition 
of ambient temperature range between 28ºC to 32ºC and relative humidity lower than 
7 
 
70%. In order to determine the air velocity and room air temperature as the variable, 
the other affecting parameters such as relative humidity, activities, clothing factor and 
so forth would set as assumption value and not considered in the experiment. The 
relative humidity will be set at dry bulb temperature value which considered as fall in 
between the conducive range for living environment (Nugroho, 2007d). 
  
For the research to be carried out, a typical bedroom with single-sided exposed 
fenestration in a single storey terrace house which is attached to a 2m x 1m air well is 
selected for the field measurement and research study. Hence, the measurement result 
and analysis will be applied as the base case study model. The modifying and 
improving the configuration would be based on the base case model results. The 
method has been used by previous researchers as the research method in order to 
compare the findings results with the real-life experimental result (Ossen, 2005b, 
Nugroho, 2007d). 
 
 After determining the setting for base case study, the study is going to carried 
out using the computer simulation program - DesignBuilder. The use of software 
involved the limitation and fixed parameters. In general, the limitation of the software 
includes the cost for the software, the unintuitive interface, as well as other setting 
which could be the technical issues. The details of the limitation will be discussed 
further. 
 
 The setting for the weather data in the simulation software is performed under 
Kuching climatic data 2013 (air temperature, air velocity and solar radiation). The 
accuracy of the software results is examined via process of verification and validation, 




1.7 Significance of Study 
 
The outcome of the research is expected to emphasise on the effectiveness of 
the proposed solar chimney (enhanced air well) and external louvre window system in 
promoting the thermal and ventilation performance in single storey terrace houses in 
8 
 
Malaysian context. It will enhance thermal and ventilation condition of building by 
inducing air velocity via stack effect as well as Venturi effect. The study suggests and 
recommends the appropriate solar chimney and louvre configurations on passive 
ventilation system. Hence, it can further reduce the indoor temperature and increase 
air velocity in a typical terrace house in Malaysia. Other than the stated advantages as 
above, the application of solar chimney has other advantages on various aspects as 
indicated in Figure 1.1. The most significant aspect is thermal comfort and energy 
efficiency. Therefore, the findings of the study are believed to be able to enhance the 
designer options and act as reference to design a functional solar induced ventilation 
tool in building, in order to improve the thermal comfort and energy efficiency.  
 
Furthermore, in this research, the research method was initiated with 
background study and proceed with exploration via design. Field measurement for the 
existing case study building was carried out in first place to identify the dilemma of 
tropical houses discomfort issue and follow with the solutions by proposing the 
enhanced air well and external louvres design. The progression study strengthens the 
research aim, supported with background data.  
 
Figure 1.1: Benefits of solar chimney application in residential building (Nugroho, 
2006) 
 
1.8 Research Hypothesis   
 
The hypothesis for the research study is that “enhanced air well and louvre 
window” design will achieve the following: 
Air Well
Thermal Comfort
- Increase Air Velocity
- Reduce Temperature
- Remove heat gains
- High thermal comfort
Healthy Room
- Increase air 
circulation




- Reduce total 
electricity demand
Low cost
- Reduce mechanical 
ventilation





1.    Improved air velocity in the indoor building environment. 
2.    Enhanced of thermal performance of indoor environment 
 
 
1.9 Thesis Organisation  
 
This thesis is divided into six chapters, beginning with the introduction to the 
study and wrapping up with the conclusion of the findings in the study.  
 
Chapter 1 reviews the general perspectives of the research and clarifies the 
aims of the research. Other than that, Chapter 1 listed down the research objectives, 
hypothesis of study, research questions, significance of study, and summary of the 
research scope and limitation. The overall framework of the research was stated in the 
first chapter to project the overall process of the study. 
 
Chapter 2 presents the literature review and analysis of climate and comfort 
condition for Malaysia and Kuching city (1.5600° N, 110.3450° E, Time zone: +8). 
Chapter 2 reviews on climatic factors which directly influence the thermal comfort 
such as wind, solar radiation, air velocity, air humidity and air temperature in respect 
to the research intention, concept, and analysis of climatic data. The understanding on 
the climatic data is important in order to carry out the study, since it directly gives 
impact to the thermal comfort of occupants and building design. In the last section of 
this chapter, review on thermal comfort definition, thermal comfort in tropics as well 
as ventilation requirement under Malaysian tropical climate are discussed. ASHRAE 
rating index in Malaysia’s climatic context was used to determine and define the 
comfort zone under natural ventilation condition in the end of this chapter.  
 
Chapter 3 is divided into two sections. Section one reviewed the natural 
ventilation of buildings in Malaysia climatic context. The mechanism, strategies and 
techniques of natural ventilation were described in this chapter as well. This chapter 
also covers the study of terrace houses in Malaysia, which includes the regulations of 
terrace houses, classification, building material, topography and ventilation factors, 
10 
 
layout study and urbanization factors which affect the design of terrace houses. Section 
two gives a review of solar chimneys, which includes the history, the generic form, 
and ventilation of solar chimneys, important parameters, limitations and problems of 
air well in tropical context, and examples of buildings with air well or solar chimneys.   
 
Chapter 4 reviews the methodology of the research implemented in this study. 
Various kind of research method in natural ventilation were reviewed. The justification 
of research tools selection, the procedure in carrying out the field measurement and 
optimization, verification and validation of selected CFD, and details of final model 
are also described in this chapter.  
 
Chapter 5 covers the findings and analysis of the field measurement results. 
The case study house thermal performance was measured with experimental 
instruments, in order to obtain the real time indoor and outdoor air temperature, 
relative humidity, and air velocity. In this chapter, the air well thermal performance, 
the single-sided room thermal performance as well as outdoor weather were measured 
and discoursed. The impact of the existing thermal performance summarizes up the 
Chapter 5. 
 
Chapter 6 discusses about the alternative measures proposed for poor existing 
thermal indoor environment performance in terraced house. Exploration on the 
external louvres and enhanced air well (solar chimney) configurations were carried out. 
The parameters for louvres and air well were explored and discussed in this chapter. 
The chapter will be ended up with discussion on simulation for the louvres and solar 
chimney model on design days. 
 
Chapter 7 describes the research summary, final conclusion with respect to the 
results of the research study. Contributions discussed in architectural perspective other 








ASCE, A. S. o. C. E. (1999). Wind Tunnel Studies of Buildings and Structures. USAo. 
Document Number) 
A. Abdul Malik, and Young, A. (1993). Thermal comfort study as an aid to determine 
energy savings in building in Malaysia. Paper presented at the Proc. Energex 93, 
Seoul. 
Dimoudi. (2014). Solar Chimney in Buildings - The State of the Art. Advances in Building 
Energy Research, 3:1, 21-44. 
A.P. Gagge, J. A. J. S., Y. Nishi. (1971). An effective temperature scale based on a simple 
model of human physiological regulatory response. ASHRAE Transactions, 77-
1(19971), 247-262. 
Abdul Rahman, S. (1999). Air flow and Thermal Comfort Studies in Naturally Ventilated 
Classrooms In a school. . Universiti Teknologi Malaysia. 
Abdul Rahman, S. and Kannan, K. S. (1997a, November 3-6). A study of thermal comfort 
in naturally ventilated classrooms: towards new indoor temperature standards. 
Paper presented at the Proceedings of the Asia-Pacific Conference on the Built 
Environment, Petaling Jaya, Malaysia, 137-149. 
Abdul Rahman, S. and Kannan, K. S. (1997b). A study of thermal comfort in naturally 
ventilated classrooms: towards new indoor temperature standards. Paper presented 
at the Proceedings of the Asia-Pacific Conference on the Built Environment,  
November 3-6, Petaling Jaya, Malaysia, pp. 137-149. 
Abdul Shukur, A. M. (1993). Human Thermal Comfort in Tropical Climates. Doctoral 
Thesis (unpublished). . University College London, London. 
Adam, N. (1997). Overheating in malaysian Houses. Paper presented at the Affordable and 
Quality Housing Seminar, Universiti Putra Malaysia, Serdang. 
Afonso, C. and Oliveira, A. (2000). Solar chimneys: simulation and experiment. Energy and 
Buildings, 32(1), 71-79. 
Agrawal B and GN, T. (2011). Building Integrated Photovoltaic Thermal Systems: For 
Sustainable Developments. New Delhi, India: Royal Society of Chemistry. 
323 
 
Agung Murti Nugroho, and Ahmad, M. H. (2014). Passive Cooling Performance of a Solar 
Chimney and Vertical Landscape Applications in Indonesian Terraced House. 
Jurnal Teknologi, 70(70), 99-104. 
Agung Murti Nugroho, Mohd Hamdan Ahmad, and Hiung, T. J. (2006). Evaluation of 
parametrics for the development of vertical solar chimney ventilation in hot and 
humid climate. Paper presented at the 2nd International Network for Tropical 
Architecture Conference, Christian Wacana University, Jogjakarta, 160-170. 
Ahmad, S., Shafie, S. Ab Kadir, M. Z. A., and Ahmad, N. S. (2013). On the effectiveness 
of time and date-based sun positioning solar collector in tropical climate: A case 
study in Northern Peninsular Malaysia. Renewable and Sustainable Energy 
Reviews, 28(0), 635-642. 
Ahmed, A. Z. (1998). Model year climate for Klang Valley, Malaysia. Paper presented at 
the Seminar on Advances in Malaysia Energy Research, 78-92. 
Ahmed, N. A. and Wongpanyathaworn, K. (2012). Optimising Louver Location to Improve 
Indoor Thermal Comfort based on Natural Ventilation. Procedia Engineering, 
49(0), 169-178. 
Ai, Z. T. and Mak, C. M. (2014). Determination of single-sided ventilation rates in 
multistory buildings: Evaluation of methods. Energy and Buildings, 69, 292-300. 
Aimin, A. b. A. S. (2006). Thermal Comfort of Low Cost Housing in Hot Humid Climate. 
Unpublished Open Access, Universiti Teknologi Malaysia, Johor Malaysia. 
Ali, A. A. M. (2013). Using simulation for studying the influence of horizontal shading 
device protrusion on the thermal performance of spaces in residential buildings. 
Alexandria Engineering Journal, 52(4), 787-796. 
Ali, M. (2004). Dynamic thermal performance of construction materials in the design of a 
terrace house in Klang Valley, Malaysia for satisfactory thermal comfort. 
Universiy of Malaya, Kuala Lumpur, Malaysia. 
Allocca, C., Chen, Q. and Glicksman, L. R. (2003). Design analysis of single-sided natural 
ventilation. Energy and Buildings, 35(8), 785-795. 
Al-Obaidi, M. A. A. H. and Woods, P. (2006). Investigations on effect of the orientation on 
thermal comfort in terraced housing in Malaysia. International Journal of Low-
Carbon Technologies, 1(2), 167-176. 
Alonso, G., Pérez-Grande, I. and Meseguer, J. (2014). Galloping instabilities of Z-shaped 
shading louvers. Indoor and Built Environment. 
Al-Tamimi, N. A. M., Fadzil, S. F. S. and Harun, W. M. W. (2011). The Effects of 
Orientation, Ventilation, and Varied WWR on the Thermal Performance of 
324 
 
Residential Rooms in the Tropics. Journal of Sustainable Development, 4(2), 142-
149. 
Amori, K. E. and Mohammed, S. W. (2012). Experimental and numerical studies of solar 
chimney for natural ventilation in Iraq. Energy and Buildings, 47(0), 450-457. 
Angelis, N. (2005). Solar chimney design investigating natural ventilation and cooling in 
offices with the aid of computer simulation University College London, London. 
Ansley, R. M., Melbourne, W. and Vickery, B. J. (1977). Architectural Aerodynamic. 
London: Applied Science Publishers Ltd. 
Arch, H. (2001). Lecture: Air Movement and Natural Ventilation.   Retrieved 7 April, 2015, 
from http://www.arch.hku.hk/teaching/lectures/airvent/. 
Argiriou, A. A., Balaras, C. A. and Lykoudis, S. P. (2002). Single-sided ventilation of 
buildings through shaded large openings. Energy, 27(2), 93-115. 
ASHRAE, A. S. o. H. Refrigerating and Air-Conditioning Engineers, Inc. (1999). ASHRAE 
Handbook: HVAC Applications  
ASHRAE, A. S. o. H., Refrigerating and Air-Conditioning Engineers, Inc. (2004). 
ANSI/ASHRAE Standard 55-2004, Thermal Environmental Conditions for Human 
Occupancy. US.: Atlanta. 
ASHRAE, A. S. o. H., Refrigerating and Air-Conditioning Engineers, Inc. (2005). 
Fundamentals (SI): Chapter 16, Air Flow around Buildings. USA. 
ASHRAE, A. S. o. H., Refrigerating and Air-Conditioning Engineers, Inc. (2010). 
ANSI/ASHRAE Standard 55-2010: Thermal Environmental Conditions for Human 
Occupancy: Atlanta. 
ASHRAE, A. S. o. H., Refrigerating and Air-Conditioning Engineers, Inc. (2012b). 
ANSI/ASHRAE Addendum c to ANSI/ASHRAE Standard 55-2010 Thermal 
Environmental Conditions for Human Occupancy. . Atlanta. 
ASHRAE. (1999-2002). ASHRAE Handbook CD, ASHRAE Terminology  
ASHRAE. (2012a, 16 April 2013). Temperature, Standard Effective (SET).   Retrieved 17 
December 2013, 2013, from  http://wiki.ashrae.org/index.php/ Standard_55-2010 
Asif, b. A. S. A. (2006). Thermal comfort of low cost housing in hot humid climate. 
Universiti Teknologi Malaysia, Johor Bahru. 
Asnaghi A, and SM, L. (2012). Solar chimney power plant performance in Iran. Renewable 
& Sustainable Energy Reviews 16, 3383-3390. 
Athienitis, A. K. and Santamouris, M. (2002). Thermal Analysis and Design of Passive 
Solar Buildings. London, UK: James & James Science Publishers Ltd. 
325 
 
Atthajariyakul, S. and Lertsatittanakorn, C. (2008). Small fan assisted air conditioner for 
thermal comfort and energy saving in Thailand. Energy Conversion and 
Management, 49(10), 2499-2504. 
Auliciems, A. and Szokolay, S. V. (2007). Thermal Comfort. In PLEA (Ed.), PLEA Notes. 
University of Queensland Department of Architecture. 
Awbi, H. (2010). Basic concepts for natural ventilation of buildings. On CISBE BSG 
Seminar: Natural and mix-mode ventilation modelling. Berkshire, United 
Kingdom: University of Reading. 
Awbi, H. B. (1991). Ventilation of building. London: E&FN Spoon. 
Aynsley R.M, Melbourne. W. and Vickery, A. B. J. (1977). Architectural aerodynamics. 
London Applied science Publishers. 
Azni Z.A., Samirah A.R. and S. S. (2005). Natural Cooling and Ventilation of 
Contemporary Residential Homes in Malaysia: Impact on Indoor Thermal 
Comfort. Paper presented at the 2005 World Sustainable Building Conference 
(SBO5). , Tokyo, Japan. 
Azni Zain Ahmed, Sopian, K., Othman, M. Y. H., Sayigh, A. M. M. and Surendran, P. N. 
(2002). Daylighting as a passive solar design strategy in tropical buildings: A case 
study of Malaysia. Energy Conversion and Management, 43, 1725-1736. 
Baharvand, M. (2014). Natural ventilation performance of double skin facade and solar 
chimney in hot and humid climate. Universiti Teknologi Malaysia, Johor Bahru. 
Bakar, J. (2002). A design guide of public parks in Malaysia. Malaysia: Penerbit UTM. 
Baker, N. (2014). Stack Ventilation. Natural Ventilation   Retrieved 27 April, 2014, from 
http://www.architecture.com/SustainabilityHub/Designstrategies/Air/ 1-2-1-2-
Naturalventilation-stackventilation.aspx 
Bansal, N. K., Mathur, J., Mathur, S. and Jain, M. (2005). Modeling of window-sized solar 
chimneys for ventilation. Building and Environment, 40(10), 1302-1308. 
Bansal, N. K., Mathur, R. and Bhandari, M. S. (1994). A study of solar chimney assisted 
wind tower system for natural ventilation in buildings. Building and Environment, 
29(4), 495-500. 
Barozzi, G., Imbabi, M., Nobile, E. and Sousa. (1992). Physical and numerical modeling of 
a solar chimney based ventilation system for buildings. Building and Environment, 
27(4), 433-445. 
Barry, R. G. and Chorley, R. J. (1998). Atmosphere, Weather & Climate (Vol. 7th Edition). 
London: Routledge. 
Bassiouny, R. and Korah, N. S. A. (2009). Effect of solar chimney inclination angle on 
space flow pattern and ventilation rate. Energy and Buildings, 41(2), 190-196. 
326 
 
Bassiouny, R. and Koura, N. S. A. (2008). An analytical and numerical study of solar 
chimney use for room natural ventilation. Energy and Buildings, 40(5), 865-873. 
Board, L. R. (2012). Uniform Building By-Laws 1984 [G.N.5178/85] (as at 1st February 
2012). Petaling Jaya, Malaysia.: International Law Book Services. 
Borhanazad, H., Mekhilef, S., Saidur, R. and Boroumandjazi, G. (2013). Potential 
application of renewable energy for rural electrification in Malaysia. Renewable 
Energy, 59(0), 210-219. 
Borhanazad, H., Mekhilef, S., Saidur, R. and Boroumandjazi, G. (2013). Potential 
application of renewable energy for rural electrification in Malaysia. Renewable 
Energy, 59(0), 210-219. 
Bouchair, A. (1988). Moving air using stored solar energy. Paper presented at the 
Proceedings of 13th National Passive Solar Conference, Cambridge, 
Massachusetts, 33–38. 
Bouchair, A. (1994). Solar chimney for promoting cooling ventilation in southern Algeria. 
Building Services Engineering Research and Technology, 15(2), 81-93. 
Brooks, C. E. P. (1950). Climate in Everyday Life. London: Ernest Bemm. 
BSI, B. S. I. (2008). Indoor Environmental Input Parameters for Design and Assessment of 
Energy Performance of Buildings Addressing Indoor Air Quality, Thermal 
Environment, Lighting and Acoustics., BS EN 15251:2007. London. 
BSI. (2006). BS EN ISO 7730:2005 Ergonomics of the Thermal Environment – Analytical 
Determination and Interpretation of Thermal Comfort Using Calculation of the 
PMV and PPD Indices and Local Thermal Comfort Criteria. London.: British 
Standards Institute. 
Burt. C, and Button, W. (1969). Window and environment. United Kingdom: Pilkington 
Brothers Limited. 
Busch, J. F. (1992). A tale of two populations: thermal comfort in air-conditioned and 
naturally ventilated offices in Thailand. Energy and Buildings, 18(3-4), 235-249. 
C.H.Lim, Omidreza Saadatian, M. Yusof Sulaiman, Sohif Mat, and K.Sopian. (2011). 
Performance of wind-induced natural ventilation tower in hot and humid climate 
conditions. Recent Researches in Chemistry, Biology, Environment and Culture 
125-131. 
C.K.Tang. (2012). Chapter 2 - Malaysia's Weather Data. Building Energy Efficiency 
Technical Guideline for Passive Design (Part 1)   Retrieved 3 November 2014, 
2014 
Chan, H.-Y., Riffat, S. B. and Zhu, J. (2010). Review of passive solar heating and cooling 
technologies. Renewable and Sustainable Energy Reviews, 14(2), 781-789. 
327 
 
Chan, S. C., Che-Ani, A. I. and Nik Ibrahim, N. L. (2014). Passive designs in sustaining 
natural ventilation in school office buildings in Seremban, Malaysia. International 
Journal of Sustainable Built Environment(0). 
Chander, R. (1979). Housing needs in Peninsular Malaysia, 1970-1990. In S. H. a. H. S. 
Tan (Ed.), Public and Private Housing in Malaysia (pp. 5-22). Kuala Lumpur: 
Heinemann Educational Books (Asia) Ltd. 
Chandrashekaran, D. (2010). Air flow through louvered openings: Effect of louver slats on 
air movement inside a space. University of Southern California, California. 
Chen, Z. D., Bandopadhayay, P., Halldorsson, J., Byrjalsen, C., Heiselberg, P., and Li, Y. 
(2003). An experimental investigation of a solar chimney model with uniform wall 
heat flux. Building and Environment, 38(7), 893-906. 
Chilled Beams and Ceilings Association, C. (2013). Technical Fact Sheet - Thermal 
Comfort. Berkshire: CBCAo. Document Number) 
Chrenko, F. A. e. (1974). Bedford’s Basic Principles of Ventilation and Heating, third ed. 
H.K. London.: Lewis & Co. Ltd. 
Chungloo, S., and Limmeechokchai, B. (2007). Application of passive cooling systems in 
the hot and humid climate: The case study of solar chimney and wetted roof in 
Thailand. Building and Environment, 42(9), 3341-3351. 
CIBSE. (2005a). AM10: Natural Ventilation in non-domestic buildings. London: The 
Chartered Institution of Building Services Engineers. 
CIBSE. (2005b). Guide B: heating, ventilating, air conditioning and refrigeration. . London: 
The Chartered Institution of Building Services Engineers. 
Clements-Croome, D. (1997). Naturally Ventilated Buildings: Buildings for the 
SensesEconomy and Society, London: E & FN Spon. 
Colin Bidden Allison, AP.AIRAH Simultude, Elvin Chatergon, and Group, F. (2013). Solar 
chimneys do draw but mainly they just suck. In (Vol. September, pp. 44-50): 
ECOLIBRIUM. 
Cook, N. J. (1985). The Designer's Guide to Wind Loading of Building Structures Part 1. 
London: Building Research Establishment. 
Dabaieh, M. and Elbably, A. (2015). Ventilated Trombe wall as a passive solar heating and 
cooling retrofitting approach; a low-tech design for off-grid settlements in semi-
arid climates. Solar Energy, 122, 820-833. 
Dahlan, N. D., Jones, P. J., Alexander, D. K., Salleh, E. and Alias, J. (2009). Evidence base 
prioritization of indoor comfort perceptions in Malaysian typical multi-storey 
hostels. Building and Environment, 44(10), 2158-2165. 
328 
 
Darus, F. M., Ahmed, A. Z. and Latif, M. T. (2011). Preliminary Assessment of Indoor Air 
Quality in Terrace Houses. Health and the Environmental Journal, 2(2), 8-14. 
Datta, G. (2001). Effect of fixed horizontal louver shading devices on thermal performance 
of building by TRNSYS simulation. Renewable Energy, 23(3–4), 497-507. 
Davenport, A. (1960). Wind Loads on Structures. Ottawa, Canada: National Research 
Council. Document Number) 
De Dear, R. J. (2004). RP-884 Project.   Retrieved 20 July, 2015, from 
http://sydney.edu.au/architecture/staff/homepage/richard_de_dear/index.shtml 
de Dear, R. J. and Brager, G. S. (2002). Thermal comfort in naturally ventilated buildings: 
revisions to ASHRAE Standard 55. Energy and Buildings, 34(6), 549-561. 
de Dear, R.J., K.G. Leow, and Ameen, A. (1991a). Thermal comfort in the humid tropics – 
part I: climate chamber experiments on temperature preferences in Singapore. 
ASHRAE Transactions, 97 (Part 1), 874-879. 
de Dear, R.J., K.G. Leow, and Ameen, A. (1991b). Thermal comfort in the humid tropics – 
part II: climate chamber experiments on thermal acceptability in Singapore. 
ASHRAE Transactions 
Dimoudi, A. (1997). Investigation of the Flow and Heat Transfer in a Solar Chimney. 
University of Bath, United Kingdom. 
Ding, W., Hasemi, Y. and Yamada, T. (2005). Natural ventilation performance of a double-
skin façade with a solar chimney. Energy and Buildings, 37(4), 411-418. 
Djamila, H., Chu, C.-M. and Kumaresan, S. (2013). Field study of thermal comfort in 
residential buildings in the equatorial hot-humid climate of Malaysia. Building and 
Environment, 62(0), 133-142. 
Djongyang, N., Tchinda, R. and Njomo, D. (2010). Thermal comfort: A review paper. 
Renewable and Sustainable Energy Reviews, 14(9), 2626-2640. 
Doherty, T. and Arens, E. A. (1988). Evaluation of the physiological bases of thermal 
comfort models. 
Duan, S., Jing, C., and Long, E. (2015). Transient flows in displacement ventilation 
enhanced by solar chimney and fan. Energy and Buildings, 103, 124-130. 
Dufton, A. F. (1929). The eupatheoscope 
Ellis, F. P. (1953). Thermal comfort in warm and humid atmospheres: observations on 
groups and individuals in Singapore. Journal of Hygiene,, 51( 386-403). 
EnergyPlus. (2013). EnergyPlus Thermal Comfort. Thermal Comfort Model   Retrieved 17 




             EPA, U. S. E. P. A. (2013). Indoor Air Retrieved 1 December 2013, 2013, from 
http://www.epa.gov/indoorairplus/index.html 
Erdayu Os’hara Omar, Esmawee Endut , and Saruwono, M. (2010). Adapting by Altering: 
Spatial Modifications of Terraced Houses in the Klang Valley Area. Asian Journal 
of Environment-Behaviour Studies, 1(3), 1-10. 
Evans, M. (1980). Housing climate and comfort. London: The Architectural Press Ltd. 
F.C. Houghten, C. P. Y. (1923). Determining of the comfort zones with further verification 
of effective temperature within this zone. ASHVE Transactions, 29(9), 515-536. 
Fang X, and T, Y. (2008). Regression methodology for sensitivity analysis of solar heating 
walls. Applied Thermal Engineering, 28, 2289-2294. 
Fang, L., Wyon, D., Clausen, and G.Fanger, P. (2004). Impact of Indoor air temperature and 
humidity in an office on perceived air quality. Indoor Air, 14(7), 74-81. 
Farea, T. G., Ossen, D. R., Alkaff, S. and Kotani, H. (2015). CFD modeling for natural 
ventilation in a lightwell connected to outdoor through horizontal voids. Energy 
and Buildings, 86(0), 502-513. 
Fazeli, A. (2014). Environmental Fluids Mechanics. Atmospheric boundary-layer profiles, 
from http://egeology.blogfa.com/post-95.aspx 
Feriadi, H. and Wong, N. H. (2004). Thermal comfort for naturally ventilated houses in 
Indonesia. Energy and Buildings, 36(7), 614-626. 
Frederikus Wenehenubun, Andy Saputra, and Sutanto, H. (2015). An experimental study 
on the performance of Savonius wind turbines related with the number of blades. 
Paper presented at the 2nd International Conference on Sustainable Energy 
Engineering and Application, ICSEEA 2014, Jakarta, Indonesia. 
Fiaschi D, and A, B. (2012). Design and energy analysis of solar roofs: a viable solution 
with esthetic appeal to collect solar heat. Renewable Energy 46, 60–71. 
FN, F. N. (2014). Topographic Factors.   Retrieved 3 March, 2014, from 
http://www.forestrynepal.org/notes/silviculture/locality-factors/8 
Fracastoro, G. V., Mutani, G. and Perino, M. (2002). Experimental and theoretical analysis 
of natural ventilation by windows opening. Energy and Buildings, 34(8), 817-827. 
G. G. (2010). Interaction between wind and buoyancy effects in natural ventilation of 
buildings. .Open Constr Build Techno lnternational Journal, 134 - 145. 
Gail, G. S. and Dear, a. R. D. (1998). Thermal adaptation in the built environment: A 
literature review. Energy and Buildings(27), 83-96. 
Gan, G. H. (1998). A parametric study of Trombe walls for passive cooling of buildings. 
Energy and Buildings, 27(1), 37-43. 
330 
 
Ghiaus, C. and Allard, F. (2005). Natural Ventilation in the Urban Environment: 
Assessment and Design. Earthhscan, London. 
Givoni, B. (1969). Man, Climate and Architecture. Technion, Israel Institute of Technology: 
Elsevier Publishing Company Limited. 
Givoni, B. (1998). Climate Considerations in Building and Urban Design. New York: Van 
Nostrand Reinhold. 
Gontikaki, M. (2010). Optimization of a solar chimney to enhance natural ventilation and 
heat harvesting in a multi-storey office building. Technical University of 
Eindhoven, Netherlands. 
Gratia, E. and De Herde, A. (2007). Are energy consumptions decreased with the addition 
of a double-skin? Energy and Buildings, 39(5), 605-619. 
Gurupiah, M. R. (1999). daylighting Considerations in the Design of Living Dining Room 
Spaces in Single Storey Terrace Houses in Malaysia. Universiti Teknologi 
Malaysia, Malaysia. 
H.B.Awbi. (1996). Air movement in naturally-ventilated buildings. Renew. Energy, 
8(1996), 241-247. 
H.S. Belding, T. F. H. (1955). Index for evaluating heat stress in terms of resulting 
physiological strains. Heating, Piping and Air Conditioning, 207(1955), 129-136. 
Hami, K., Draoui, B. and Hami, O. (2012). The thermal performances of a solar wall. 
Energy, 39(1), 11-16. 
Han, J., Zhang, G., Zhang, Q., Zhang, J., Liu, J., Tian, L., et al. (2007). Field study on 
occupants' thermal comfort and residential thermal environment in a hot-humid 
climate of China. Building and Environment, 42(12), 4043-4050. 
Hanafi, Z. (1991). Environmental design in hot humid countries with special reference to 
Malaysia. University of Wales, United Kingdom. 
Haris, A. H. (2010 ). Malaysia’s Latest Solar PV Market Development. . Paper presented at 
the Clean Energy Expo Asia, Singapore -  Singapore 2–4 November 2010, 
Singapore, 1–32 
Haw, L. C., Saadatian, O., Sulaiman, M. Y., Mat, S. and Sopian, K. (2012). Empirical study 
of a wind-induced natural ventilation tower under hot and humid climatic 
conditions. Energy and Buildings, 52, 28-38. 
Heiselberg, P., Kjeld Svidt, and Neilsen., P. V. (2001). Characteristics of airflow from open 
windows. Building and Environment, 859-869. 
Hensen, J. (1991). On the thermal interaction of building structure and heating and 
ventilating system. Unpublished PhD thesis. Technische Universiteit Eindhoven. 
331 
 
Hirunlabh, J., Wachirapuwadon, S., Pratinthong, N. and Khedari, J. (2001). New 
configurations of a roof solar collector maximizing natural ventilation. Building 
and Environment, 36(3), 383-391. 
Hordeski, M. F. (Ed.) (2004). New York, USA: Fairmont Press. 
Houghton, F. C. and C.P.Yaglou. (1923). Determining line of equal comfort. ASHRAE 
Transactions, 29(163). 
Hughes, B. R. and Ghani, S. (2010). A numerical investigation into the effect of Windvent 
louvre external angle on passive stack ventilation performance. Building and 
Environment, 45(4), 1025-1036. 
Hui, S. K. (1998). Natural ventilation of low cost dwellings in the hot humid tropics 
Malaysia. Universiti Teknologi Malaysia, Skudai. 
Humphrey, M. A. (1978). Outdoor Temperatures and Comfort Indoors: Building Research 
Station, Department of Environmento. Document Number) 
Humphrey, M. A. (1994). Fields studies and climate chamber experiments in thermal 
comfort research. Building Research Establishment paper 52(72), pp. 52-69. 
Humphreys, M. A. and J.F. Nicol. (1998). Understanding the adaptive approach to thermal 
comfort. ASHRAE Transactions, , 104 (Part 1b), 991-1004. 
Humphreys, M. A., Raja, I. A. and J.F.Nicol. (2007). Field studies of indoor thermal comfort 
and the progress of the adaptive approach. Advances in Building Energy Research, 
1, 55-88. 
Hwang, R. L., Yang, K. H., Chen, C. P. and Wang, S. T. (2008). Subjective responses and 
comfort reception in transitional spaces for guests versus staff. Building and 
Environment, 43(12), 2013-2021. 
Hwang, R.-L., Cheng, M.-J., Lin, T.-P. and Ho, M.-C. (2009). Thermal perceptions, general 
adaptation methods and occupant's idea about the trade-off between thermal 
comfort and energy saving in hot–humid regions. Building and Environment, 44(6), 
1128-1134. 
Hwang, R-L., T-P. Lin, and Kuo, N.-J. (2006). Field experiments on thermal comfort in 
campus classrooms in Taiwan. . Energy and Buildings, 38(1), 53-62. 
Hyde, R. (2000). Climate Responsive Design: A Study of Buildings in Moderate and Hot 
Humid Climates. London and New York: Taylor & Francis; 1 edition (October 8, 
2013). 
IES, I. E. S. L. (2012). MacroFlo Calculation Methods Manual Virtual Environment 
Version 6.5.Unpublished manuscript. 
INNOVA. (1997). Thermal Comfort. In I. A. T. Instruments (Ed.) (pp. 7). Copenhagen: 
INNOVA Air tech Instruments. 
332 
 
Intergovernmental Panel on Climate Change, Cambridge (2002). Document Number) 
IPCC. (2002). Climate change 2001: synthesis report, third assessment report 
Islam, M. R., Saidur, R. and Rahim, N. A. (2011). Assessment of wind energy potentiality 
at Kudat and Labuan, Malaysia using Weibull distribution function. Energy, 36(2), 
985-992. 
Ismail Said, Raja Nafidah, R.S.S, and Rajeh, M. (1999). Reintroduction of Ventilation 
Components for Terrace Houses in Malaysia. Paper presented at the 3rd 
International Symposium on Asia Pacific Architecture, Manoa, Honolulu, Hawaii. 
Ismail, A. M. (1996a). Wind driven natural ventilation in high-rise office building with 
special reference to hot-humid climate of Malaysia. University of Wales College 
of Cardiff, Cardiff. 
Ismail, M., Mohd Sofian, N. Z. and Abdullah, A. M. (2010). Indoor Air Quality in Selected 
Samples of Primary Schools in Kuala Terengganu, Malaysia. Environment Asia, 
3(special ), 103-108. 
J. Hirunlabh, W. Kongduang, P. Namprakai, and Khedari, J. (1999). Study of natural 
ventilation of houses by a metallic solar wall under tropical climate. Renewable 
Energy, 18(1999), 109-119. 
J.A.Tinker, S.H. Ibrahim, and Ghisi, E. (2004). An Evaluation of Thermal Comfort in 
Typical Modern Low-Income Housing in Malaysia. ASHRAE Journal, Buildings 
IX, 1-10. 
J.Khedari, P.Gerdchang, R.Sarachitti, J.Waewsak, and J.Hirunlabh. (2011). Field 
comparative analysis of roof solar chimney design on indoor conditions. 
International Journal of Ambient Energy, 23:1, 29-36. 
Jamaliah, J. (2004). Emerging trends of urbanisation in Malaysia. Journal of the Department 
of Statistics, Malaysia, 1, 43-54. 
Janssen, J. E. (1999). The history of ventilation and temperature control. ASHRAE Journal, 
41(10), 48-70. 
Jayapalasingam, S. Malaysia's Terraced Housing Towards an Environmentally Sustainable 
Future. Deakin University, Australia. 
Jianliu, X. and Weihua, L. (2013). Study on solar chimney used for room natural ventilation 
in Nanjing. Energy and Buildings, 66(0), 467-469. 
Jing, H., Chen, Z. and Li, A. (2015). Experimental study of the prediction of the ventilation 
flow rate through solar chimney with large gap-to-height ratios. Building and 
Environment, 89, 150-159. 
333 
 
Jitkhajornwanich, K. and Pitts, A. C. (2002). Interpretation of thermal responses of four 
subject groups in transitional spaces of buildings in Bangkok. Building and 
Environment, 37(11), 1193-1204. 
Jones, P. (2001). Thermal Environment. France: Universitaries de Louvain. 
Jones, P. J., Z. Hanafi, and Rahman, a. A. M. (1993). Research on thermal performance in 
low cost housing in Malaysia. Paper presented at the Proceedings of Conference on 
Low Cost Housing, USM, Penang, Malaysia. 
Journal of Scientific Industruments, 6 (1929), 249–251. 
K.S. Ong, and C.C. Chow. (2003). Performance of a solar chimney. Solar Energy, 74(1), 1-
17. 
K.Sopian, M.Y.Hj.Othman, and A.Wirsat. (1994). The wind energy potential of Malaysia. 
Renewable Energy, 6(8), 1005-1016. 
Karava, P., Stathopoulos, T. and Athienitis, A. K. (2011). Airflow assessment in cross-
ventilated buildings with operable façade elements. Building and Environment, 
46(1), 266-279. 
Karyono, T. H. (2000). Report on thermal comfort and building energy studies in Jakarta—
Indonesia. Building and Environment, 35(1), 77-90. 
Kasaeian, A., Ghalamchi, M., and Ghalamchi, M. (2014a). Simulation and optimization of 
geometric parameters of a solar chimney in Tehran. Energy Conversion and 
Management, 83(0), 28-34. 
Kasaeian, A., Ghalamchi, M., and Ghalamchi, M. (2014b). Simulation and optimization of 
geometric parameters of a solar chimney in Tehran. Energy Conversion and 
Management, 83, 28-34. 
Khan, N., Su, Y., and Riffat, S. B. (2008). A review on wind driven ventilation techniques. 
Energy and Buildings, 40(8), 1586-1604. 
Khanal, R., and Lei, C. (2011). Solar chimney—A passive strategy for natural ventilation. 
Energy and Buildings, 43(8), 1811-1819. 
Khanal, R., and Lei, C. (2014). A scaling investigation of the laminar convective flow in a 
solar chimney for natural ventilation. International Journal of Heat and Fluid Flow, 
45, 98-108. 
Khedari, J., Boonsri, B., and Hirunlabh, J. (2000a). Ventilation impact of a solar chimney 
on indoor temperature fluctuation and air change in a school building. Energy and 
Buildings, 32(1), 89-93. 
Khedari, J., Hirunlabh, J., and Bunnag, T. (1996). Experimental study of a roof solar 




Khedari, J., Hirunlabh, J., and Bunnag, T. (1997). Experimental study of a roof solar 
collector towards the natural ventilation of new houses. Energy and Buildings, 
26(2), 159-164. 
Khedari, J., N. Yamtraipat, N. Pratintong, and Hirulabh, J. (2000). Thailand ventilation 
comfort chart. Energy and Buildings, 32(3), 245-249. 
Kim, G., Schaefer, L., and Kim, J. T. (2012). Development of a Double-Skin Façade for 
Sustainable Renovation of Old Residential Buildings. Indoor and Built 
Environment. 
KJ, L. (2007). Architectural design of an advanced naturally ventilated building form. 
Energy and Buildings, 39(2), 1661-1181. 
Koo, S. Y., Yeo, M. S., and Kim, K. W. (2010). Automated blind control to maximize the 
benefits of daylight in buildings. Building and Environment, 45(6), 1508-1520. 
Kubota, T., Chyee, D. T. H., and Ahmad, S. (2009). The effects of night ventilation 
technique on indoor thermal environment for residential buildings in hot-humid 
climate of Malaysia. Energy and Buildings, 41(8), 829-839. 
Kubota, T., Miura, M., Tominaga, Y., and Mochida, A. (2008). Wind tunnel tests on the 
relationship between building density and pedestrian-level wind velocity: 
Development of guidelines for realizing acceptable wind environment in residential 
neighborhoods. Building and Environment, 43(10), 1699-1708. 
Kukreja, C. P. (1978.). Tropical Architecture. : McGraw- Hill. 
Kurazumi, Y., Tsuchikawa, T., Kondo, E., Horikoshi, T., and Matsubara, N. (2010). 
Conduction-corrected modified effective temperature as the indices of combined 
and separate effect of environmental factors on sensational temperature. Energy 
and Buildings, 42(4), 441-448. 
Kwok, A. G. (1998). Thermal comfort in tropical classrooms. Paper presented at the 
ASHRAE Transactions, 1031-1047. 
Kwok, A. G., and Chun, C. (2003). Thermal comfort in Japanese schools. . Solar Energy, 
74(3）, 245-252. 
Kwok, A. G., and Rajkovich, N. B. (2010). Addressing climate change in comfort standards. 
Building and Environment, 45(1), 18-22. 
Kwong, Q. J., Adam, N. M., and Sahari, B. B. (2014). Thermal comfort assessment and 
potential for energy efficiency enhancement in modern tropical buildings: A 
review. Energy and Buildings, 68, Part A(0), 547-557. 
Lee, D.-S., Kim, S.-J., Cho, Y.-H., and Jo, J.-H. (2015). Experimental study for wind 
pressure loss rate through exterior venetian blind in cross ventilation. Energy and 
Buildings, 107, 123-130. 
335 
 
Lee, J., and Chang, J. D. (2015). Influence on Vertical Shading Device Orientation and 
Thickness on the Natural Ventilation and Acoustical Performance of a Double Skin 
Facade. Procedia Engineering, 118, 304-309. 
Leng, P. C., Ahmad, M. H., Ossen, D. R., and Hamid, M. (2015). Effective Solar Chimney 
Cross Section Ventilation Performance in Malaysia Terraced House. Procedia - 
Social and Behavioral Sciences, 179(0), 276-289. 
Leon, M. A., and Kumar, S. (2007). Mathematical modeling and thermal performance 
analysis of unglazed transpired solar collectors. Solar Energy, 81(1), 62-75. 
Li, Z. (2007). Characteristics of Buoyancy Driven Natural Ventilation through Horizontal 
Openings. Aalborg University, Denmark. 
Liddament, M. W. (1996). Guide to Energy Efficient Ventilation. Coventry,U.K.: Air 
Infiltration and Ventilation Cnetre. 
Lim, J. T. and A. Abu Samah. (2004). Weather and Climate of Malaysia. Kuala Lumpur: 
University of Malaya Press. 
Lim, J. T. and Samah, A. A. (2004). Weather and climate of Malaysia: University of Malaya 
Press. 
Lin, Z. and Deng, S. (2008). A study on the thermal comfort in sleeping environments in 
the subtropics—Developing a thermal comfort model for sleeping environments. 
Building and Environment, 43(1), 70-81. 
Lomas KJ, C. M., Fiala D. . (2007). Low energy architecture for a severe US climate: design 
and evaluation of a hybrid ventilation strategy. . Journal of Energy and Buildings, 
39(1), 32-44. 
M.Gontikaki, M.Treka, J.L.M.Hensen, and Hoes, P.-J. (2010). Optimization of a solar 
chimney design to enhance natural ventilation in a multi-storey office building. 
Paper presented at the Proceedings of the Tenth International Conference for 
Enhanced Building Operations,, Kuwait, October 26-28, 2010. 
Madros, H. (1998, 9-10 July). Comfort Level in low cost housing in Johor Bahru. Paper 
presented at the Conference on Low and Low-Medium Cost Housing Development, 
Kuching, Sarawak, Malaysia. 
Mahmoud, N. H., El-Haroun, A. A., Wahba, E., and Nasef, M. H. (2012). An experimental 
study on improvement of Savonius rotor performance. Alexandria Engineering 
Journal, 51(1), 19-25 
Maerefat, M. and Haghighi, A. P. (2010a). Natural cooling of stand-alone houses using solar 
chimney and evaporative cooling cavity. Renewable Energy, 35(9), 2040-2052. 
336 
 
Maerefat, M. and Haghighi, A. P. (2010b). Passive cooling of buildings by using integrated 
earth to air heat exchanger and solar chimney. Renewable Energy, 35(10), 2316-
2324. 
Makaremi, N., Salleh, E., Jaafar, M. Z. and GhaffarianHoseini, A. (2012). Thermal comfort 
conditions of shaded outdoor spaces in hot and humid climate of Malaysia. Building 
and Environment, 48(0), 7-14. 
Malaysia, D. o. S. (2002). Malaysian Standard - Code of practice on wind loading for 
building structure MS 1553 2002(Amendment 1:2013) (Vol. ICS:91.090). 
Malaysia: Department of Malaysian Standard. 
Malaysia, D. o. S. (2007). Code of Practice on Energy Efficiency and use of Renewable 
Energy for Non-Residential Buildings (First Version) MS 1525:2007 (Vol. ICS: 
9104001). Malaysia. 
Malaysia, D. o. S. (2012). Characteristics of Living Quarters. Population and Housing 
Census of Malaysia 2010. . Putrajaya: Department of Statistics Malaysia. 
Document Number) 
Malaysia, D. o. U. a. R. P. o. P. M. (2013). Garis Panduan Perancangan Perumahan 
(Guideline for Housing Planning).Unpublished manuscript, Malaysia. 
Malaysia, J. M. (2000). General Report of the Population and Housing Census. Malaysia: 
Department of Statistics Malaysiao. Document Number) 
Malaysia, J. M. (2013). general climate of Malaysia.   Retrieved 3 June 2014, 2014, from  
http://www.met.gov.my/index.php?option=com_content&task= 
view&id=75&Itemid=1089&limit=1&limitstart=2 
Malaysia, P. a. H. C. (2010). 2010 census: population distribution and basic demography 
characteristics o. Document Number) 
Mallick, F. H. (1996). Thermal comfort and building design in the tropical climates. Energy 
and 
Manz, H. and Menti, U. (2012). Energy performance of glazing in European climates. . 
Renew. Energy 37, 226–232. 
Mathur, J., Bansal, N. K., Mathur, S., Jain, M. and Anupma. (2006a). Experimental 
investigations on solar chimney for room ventilation. Solar Energy, 80(8), 927-935.
Mathur, J., Mathur, S. and Anupma. (2006b). Summer-performance of inclined roof solar 
chimney for natural ventilation. Energy and Buildings, 38(10), 1156-1163. 
Mattsson, B. (2006). The influence of wind speed, terrain and ventilation system on the air 
change rate of a single-family house. Energy, 31(5), 719-731. 
MF, H. (2011). New Technologies for Energy Efficiency. New York: Fairmont Press. 
337 
 
Ministry of Energy, T. a. P. M. (1989). Guidelines of Energy Efficiency in Buildings. 
Malaysia: Ministry of Energy, Telecom and Posts Malaysia. 
Missenard, A. (1931). Température effective d’une atomosphére. Chaleur et Industrie, 
XII(137), 491-498. 
Miyazaki, T., Akisawa, A. and Kashiwagi, T. (2006). The effects of solar chimneys on 
thermal load mitigation of office buildings under the Japanese climate. Renewable 
Energy, 31(7), 987-1010. 
Malaysia Meterorological Department. (2014). Rangkaian Stesen.   Retrieved 2 March, 
2014, from <http://www.met.gov.my/index.php?option=com_ content&task 
=view&id= 1311&Itemid=1046&la 
Mohd Peter Davis, Mazlin Ghazali, and Nordin, N. A. (2006). Thermal Comfort 
Honeycopmb Housing: The Affordable Alternative To Terrace Housing. Serdang, 
Selangor: Institute of Advanced Technology, University Putra Malaysia. 
Mohit, M. A. and Mahfoud, A. K. A. (2015). Appraisal of residential satisfaction in double-
storey terrace housing in Kuala Lumpur, Malaysia. Habitat International, 49, 286-
293. 
Moosavi, L., Mahyuddin, N., Ab Ghafar, N. and Azzam Ismail, M. (2014). Thermal 
performance of atria: An overview of natural ventilation effective designs. 
Renewable and Sustainable Energy Reviews, 34(0), 654-670. 
Mui, K. W. H. and Chan, W. T. D. (2003). Adaptive comfort temperature model of air-
conditioned building in Hong Kong. . Building and Environment, 38(6), 837-852. 
Mui, K. W. and L.T. Wong. (2007). Neutral temperature in subtropical climates – a field 
survey in airconditioned offices. . Building and Environment, 42(2), 699-706. 
Muneer, T. and Gul, M. S. (2000). Evaluation of sunshine and cloud cover based models 
for generating solar radiation data. Energy Conversion and Management, 41, 461-
482. 
Murakami S, and Y. M. (1985). Criteria for assessing wind-induced discomfort considering 
temperature effect. (Japanese). Journal of Architecture, Planning and 
Environmental Engineering, ATJ1985(358), 9-17. 
N. M. Tawil, S. F. Md Lias, Usman, I. M. S., N. I. M. Yusoff, A. I. Che Ani, and Kosman, 
K. A. (2013). Evolution of Back Lane Design: A View of Terrace Housing in 
Malaysia. Asian Social Science, 9(15), 277-288. 
N.K. Bansal, R. Mathur, and Bhandari, M. S. (1993). Solar chimney for enhanced stack 
ventilation. Building and Environment 28(3), 373-377. 
338 
 
N.K. Bansal, R. Mathur, and Bhandari, M. S. (1994). A study of solar chimney assisted 
wind tower system for natural ventilation in buildings. Building and Environment, 
29 (4), 495-500. 
N.K.Bansal, Rajesh Mathur, and M.S.Bhandari. (1993). Solar chimney for enhanced stack 
ventilation. Building and Environment, 28(3), 373-377. 
NAPIC. (2012). Property Stock Report. Residential Property Stock Table Q2 2012. 
Valuation and Property Services Department, Putrajaya, Malaysia.: National 
Property Information Centreo. Document Number) 
Nicol, F. (2004). Adaptive thermal comfort standards in the hot-humid tropics. . Energy and 
Buildings, 36(7), 628-637. 
Nicol, F. and Roaf, S. (1996). Pioneering new indoor temperature standards: The Pakistan 
project. Energy and Buildings, 23(3), 169-174. 
Nicol, J. F. and Humphreys, M. A. (2002). Adaptive thermal comfort and sustainable 
thermal standards for buildings. Energy and Buildings, 34(6), 563-572. 
Nitatwichit, C. e. a. (2012). Simulation of flow and thermal comfort zones in a Thai state 
school. Journal of Chinese Institute of Engineers, Transactions of the Chinese 
Institute of Engineers, Series A/Chung-kuo /kung Ch'eng Hsuch K'an, 35/91), 115-
128. 
Norazura Mizal Azzmi, and Jamaludin, N. (2014). A Review of Heat Transfer in Terraced 
Houses of Tropical Climate. E3S Web of Conferences, 3(01010), 1-6. 
Nugroho, A. M. (2007). Solar chimney geometry for stack ventilation in Malaysia terrace 
house. Universiti Teknologi Malaysia, Johor Bahru. 
Nugroho, A. M., Ahmad, M. H. and Ossen, D. R. (2007). A Preliminary Study of Thermal 
Comfort in Malaysia&prime;s Single Storey Terraced Houses. Journal of Asian 
Architecture and Building Engineering, 6(1), 175-182. 
O.V. Ekechukwu, B. N. (1997). Design and measured performance of a solar chimney for 
natural circulation solar-energy dryers. Renewable Energy, 10 (1997), 81–90. 
O'Callaghan, P. W. (1978). Building for energy conservation: Pergamon Press. 
Oh, M. H., Lee, K. H. and Yoon, J. H. (2012). Automated control strategies of inside slat-
type blind considering visual comfort and building energy performance. Energy 
and Buildings, 55, 728-737. 
Olgyay, V. ( 1963b). Design with Climate. USA: Princeton University. 
Olgyay, V. (1963a). Design with Climate: Bioclimatic Approach to Architectural 
Regionalism. New York: Van Nostrand Reinhold. 




Ong, K. S. and Chow, C. C. (2003). Performance of a solar chimney. Solar Energy, 74(1), 
1-17. 
Orosa, J. A. (2009). Research on the Origins of Thermal Comfort. European Journal of 
Scientific Research, 34(4)(2009), 561-567. 
Ossen, D. R. (2005a). Optimum Overhang Geometry for Controlling Fenestration Heat 
Gain and Building Energy Saving in Tropics. Universiti Teknologi Malaysia, 
Malaysia. 
Ossen, D. R. (2005b). Optimum overhang geometry for high rise office building energy 
saving in tropical climates. Universiti Teknologi Malaysia, Malaysia. 
P.O.Fanger. (1970). Thermal comfort: Analysis and applications in Environmental 
Engineering New York: McGraw-Hill Book Company. 
Parra, J., Guardo, A., Egusquiza, E. and Alavedra, P. (2015). Thermal Performance of 
Ventilated Double Skin Facades with Venetian Blinds. Energies, 8(6), 4882-4898. 
Parsons, K. (2014). Human Thermal Environments. U.S.: CRC Press. 
Peng, G. (2006). Retrieval of atmospheric relative humidity in Peninsular Malaysia using 
MODIS Image.   Retrieved 2 November 2014, from 
http://www.geospatialworld.net/paper/application/ArticleView.aspx?aid=681 
Penwarden AD, and AFE, W. (1975). Wind Environment around Buildings. London: 
Building Research Establishment Reporto. Document Number) 
Pollution and health. Journal of Environmental Monitoring, 6, 46-49. 
Punyasompun.S, Jongjit Hirunlabh, Joseph Khedari, and Zeghmati, B. (2009). Investigation 
on the application of solar chimney for multi-storey building. Renewable Energy, 
34(2009), 2545-2561. 
Quesada, G., Rousse, D., Dutil, Y., Badache, M. and Hallé, S. (2012). A comprehensive 
review of solar facades. Transparent and translucent solar facades. Renewable and 
Sustainable Energy Reviews, 16(5), 2643-2651. 
Rahim, R., Baharuddin, and Mulyadi, R. (2004). Classification of daylight and radiation 
data into three sky conditions by cloud ratio and sunshine duration. Energy and 
Buildings, 36(7), 660-666. 
Rahim, Z. A. and Hashim, A. H. (2012). Adapting to Terrace Housing Living in Malaysia. 
Procedia - Social and Behavioral Sciences, 36(0), 147-157. 
Rajeh, M. (1989). Natural Ventilation in Terrace Housing of Malaysia: Effect of Air Well 
on Air Flow and Air Velocity. University of Queensland, Australia. 
Rajeh, S. (1994). Wind ventilation of terrace housing in Malaysia. Paper presented at the 
ISI-UTM International Convention and Exposition, Kuala Lumpur, Malaysia. 
340 
 
Rao, K. R. and Ho, J. C. (1978). Thermal comfort studies in hawker centres in Singapore. 
Building and Environment, 13(3), 161-166. 
Ravanfar, A. (2003). Simulation Study of Solar Chimney Assisted Solarium. Iran University 
of Science and Technology, Toronto, Ontario, Canada. 
 
RIBA, R. I. o. B. A. (2014). Natural ventilation: cross ventilation. Sustainability Hub  
Retrieved 27 May 2014, 2014, from 
http://www.architecture.com/SustainabilityHub/Designstrategies/Air/1-2-1-3-
naturalventilation-crossventilation.aspx 
Rodrigues, A. M., Canha da Piedade, A., Lahellec, A. and Grandpeix, J. Y. (2000). 
Modelling natural convection in a heated vertical channel for room ventilation. 
Building and Environment, 35(5), 455-469. 
Rupp, R. F. and Ghisi, E. (2014). What is the most adequate method to assess thermal 
comfort in hybrid commercial buildings located in hot-humid summer climate? 
Renewable & Sustainable Energy Reviews, 29, 449-462. 
S.D. Cristofalo, S. Orioli, G. S. and Alessandro, S. (1989). Thermal behavior of “Scirocco 
rooms” in ancient Sicilian villas. Tunneling and Underground Space Technology, 
4 (4), 471–473. 
S.K. Das, and Kumar, Y. (1989). Design and performance of a solar dryer with vertical 
collector chimney suitable for rural application. Energy Conversion and 
Management, , 29 (2), 129–135. 
S.Niewott. (1981). The climate of continental Southeast Asia, World Survey of Climatology. 
New York. (E. S. Publications o. Document Number) 
Saadatian, O., Lim, C. H., Sopian, K. and Salleh, E. (2013). A state of the art review of solar 
walls: Concepts and applications. Journal of Building Physics, 37(1), 55-79. 
Sadafi, N., Salleh, E., Haw, L. C. and Jaafar, Z. (2011). Evaluating thermal effects of 
internal courtyard in a tropical terrace house by computational simulation. Energy 
and Buildings, 43(4), 887-893. 
Saelens, Dirk, Bert Blocken, Staf Roels, and Hens., H. (2005). Optimization of the energy 
performance of multiple-skin facades. Paper presented at the International IBPSA 
Conference., Montreal, Canada. 
Saji, N. B. (2012). A review of Malaysian terraced house design and the tendency of 
changing. Journal of Sustainable Development, 5(5), 140-149. 
Sandberg, M. and Moshfegh, B. (1998). Ventilated-solar roof air flow and heat transfer 
investigation. Renewable Energy, 15(1–4), 287-292. 
Sani, S. e. (Ed.) (1998) The Environment. (Vols. 1). Kuala Lumpur.: Archipelago Press. 
341 
 
Sapian, A. R. (2004). Possibilities of Using Void to Improve Natural Cross Ventilation in 
High-rise Low Cost Residential Building. Universiti Teknologi Malaysia, Skudai, 
Johor. 
Sarawak Energy, M. (2013). Solar Energy. Research & Development   Retrieved 13 July, 
2015, from http://www.sarawakenergy.com.my/index.php/r-d/solar-energy 
Seo Ryeung Ju, Saniah Ahmad Zaki, and Choi, Y. K. (2011). Contextual Modernization; 
New Town Planning in Petaling Jaya, of Malaysia. Journal of Asian Architecture 
and Building Engineering, 93-100. 
Shalaby, S. M. and Bek, M. A. (2014). Experimental investigation of a novel indirect solar 
dryer implementing PCM as energy storage medium. Energy Conversion and 
Management, 83, 1-8. 
Sharma, M. R. and Ali, S. (1979). A Thermal Stress Index for Warm, Humid Conditions in 
India. Bangkok.: UNESCO Regional Office for Education in Asia and Oceaniao. 
Document Number) 
Sharma, M. R. and Ali, S. (1986). Thermal summer index: a study of thermal comfort of 
Indian subjects. Building and Environment, 21(21), 11-24. 
Sharma, S. D., Kotani, H., Kaneko, Y., Yamanaka, T. and Sagara, K. (2007). Design, 
Development of a Solar Chimney with Built-in Latent Heat Storage Material for 
Natural Ventilation. International Journal of Green Energy, 4(3), 313-324. 
 
Sharples, Steve, and Maghrabi A. (2000). Airflow through louvers: An experimental and 
CFD study. Paper presented at the 21st Annual AIVC Conference : Innovations in 
ventilation technology.,  
Shen, W. Q., Ming, T. Z., Ding, Y., Wu, Y. J., and de Richter, R. K. (2014). Numerical 
analysis on an industrial-scaled solar updraft power plant system with ambient 
crosswind. Renewable Energy, 68, 662-676. 
Shimura, K., T. Horikoshi, and Miyamoto, S. (1996). Experimental study on optimum air 
temperature and humidity conditions for Japanese in summer. Paper presented at 
the Proceedings of the 7th International Conference on Indoor Air Quality and 
Climate (INDOOR AIR ’96), Vol. 1, July 21-26, , Nagoya, Japan, pp. 281-285. 
Shiv Lal, S.C. Kaushik, and Bhargav, P. K. (2013a). Solar chimney: A sustainable approach 
for ventilation and building space conditioning International Journal of 
Development and Sustainability, 2(1). 
Shiv Lal, S.C.Kaushik, and P.K.Bhargav. (2013b). Solar chimney: A sustainable approach 
for ventilation and building space conditioning. International Journal of 
Development and Sustainability, 2(1), 1-21. 
342 
 
Soad Aokhamis Mousavi, and Alibaba, H. Z. (2015). A state of art for using Double skin 
façade in hot climate Paper presented at the 2015 4th International Conference on 
Environmental, Energy and Biotechnology.  
Stabat, P., Caciolo, M., and Marchio, D. (2012a). Progress on single-sided ventilation 
techniques for buildings. Advances in Building Energy Research, 6(2), 212-241. 
Stabat, P., Caciolo, M., and Marchio, D. (2012b). Progress on single-sided ventilation 
techniques for buildings. Advances in Building Energy Research (ABER), 6(2), 
212-241. 
Stazi, F., Mastrucci, A., and di Perna, C. (2012). The behaviour of solar walls in residential 
buildings with different insulation levels: An experimental and numerical study. 
Energy and Buildings, 47, 217-229. 
Stephane Sanquer, Guillaume Caniot, Wang Li, and Delaunay, D. (2011). A combined CFD-
Network method for the cross-ventilation assessment in buildings. Paper presented 
at the 13th International Conference on Wind Engineering, Amsterdam, The 
Netherlands. 
Straaten, J. F. V. (1967). Thermal Performance of Building. Amsterdam: Elsevier 
Publishing Company. 
Susanti, L., Homma, H., Matsumoto, H., Suzuki, Y., and Shimizu, M. (2008). A laboratory 
experiment on natural ventilation through a roof cavity for reduction of solar heat 
gain. Energy and Buildings, 40(12), 2196-2206. 
Szokolay, S. (2008). Introduction to Architectural Science. (Vol. 2): Architectural Press. 
Szokolay, S. V. (1980). Environmental science handbooks for architecture and builders. 
New York: : John Wiley & Sons Inc. and Lancaster, England: Construction Press 
Ltd. 
Szokolay, S. V. (1984). Passive and Low Energy Design for Thermal and Visual Comfort. 
Paper presented at the Third International PLEA Conference, Mexico City, 11-28. 
Szokolay, S. V. (1998). Thermal Comfort in Warm-Humid Tropics. Brisbane: University of 
Queenslando. Document Number) 
T. Horikoshi, T. T., Y. Kurazumi, N. Matsubara. (1995). Mathematical expression of 
combined and separate effect of air temperature, humidity, air velocity and thermal 
radiation on thermal comfort. Archives of Complex Environmental Studies (ACES), 
7(3-4) (1995), 9-12. 
Taengchum, T., Chirarattananon, S., Exell, R. H. B., Kubaha, K., and Chaiwiwatworakul, 
P. (2013). A study on a ventilation stack integrated with a light pipe. Applied 
Thermal Engineering, 50(1), 546-554. 
343 
 
Tahbaz, M. (2009). Estimation of the wind speed in urban areas - height less than 10 meters. 
International Journal of Ventilation, 8 (1), 75-84. 
Takashi, K., and Arakawa, H. (1991). Climate of Southern and West Asia (Vol. 9). 
Amsterdam: Elsevier Scientific Publications. 
Tan, A. Y. K., and Wong, N. H. (2012). Natural ventilation performance of classroom with 
solar chimney system. Energy and Buildings, 53, 19-27. 
Tan, A. Y. K., and Wong, N. H. (2014). Influences of ambient air speed and internal heat 
load on the performance of solar chimney in the tropics. Solar Energy, 102(0), 116-
125. 
Tantasavasdi, C., Srebric, J. and Chen, Q. (2001). Natural ventilation design for houses in 
Thailand. Energy and Buildings, 33(8), 815-824. 
Tecle, A., Bitsuamlak, G. T. and Jiru, T. E. (2013). Wind-driven natural ventilation in a 
low-rise building: A Boundary Layer Wind Tunnel study. Building and 
Environment, 59(0), 275-289. 
Tetsu Kubota, and Ahmad, S. (2006). Wind Environment Evaluation of Neighborhood 
Areas in Major Towns of Malaysia. Journal of Asian Architecture and Building 
Engineering, 5(1 May 2006), 8. 
Tetsu Kubota, Sangwoo Jeong, Doris Hooi Chyee, T. and Ossen, D. R. (2011). Energy 
Consumption and Air Conditioning Usage in Residential Building of Malaysia. 
Journal of International Development of Cooperation, 17.3, 61-69. 
Thomson, P. D., and O'Brian, R. (1980). Weather: Times Life Books. 
Thumann A, and DP, M. (2008). Handbook of Energy Engineering. . Florida, USA: 
Fairmont Press. 
Tichaona Kumirai, Jan-Hendrik, and D.C.U.Conradie. (2015). Performance of a solar 
chimney by varying design parameters [Electronic Version], from 
http://researchspace.csir.co.za/dspace/bitstream/10204/8302/1/Kumirai_2015.pdf 
Toe, D. H. C. (2008). Night Ventilation Technique for Terraced Houses in Hot-Humid 
Climate of Malaysia. Unpublished Open Access, Universiti Teknologi Malaysia, 
Skudai, Malaysia. 
Toe, D. H. C. (2013a). Application of Passive Cooling Technique to Improve Indoor 
Thermal Comfort of Modern Urban Houses in Hot-Humid Climate of Malaysia. 
Unpublished Open Access, Hiroshima University, Hiroshima, Japan. 
Tong Yang, and J.Clements-Croome, D. (Eds.). (2012) Encyclopedia of Sustainability 
Science and Technology. SpingerLink. 
344 
 
Triantafyllou, A. G., Zoras, S., Evagelopoulos, and V. and Garas, S. (2007). CO 
Concentrations and Elemental Analysis of Airborne Particles in a School Building. 
Journal of Water Air Soil Pollution, 8, 77 – 87. 
TSI, T. I. (2013). Indoor Air Quality Handbook. U.S.A.: TSI incorporated. 
United Nation, W. B. s. e. b. o. U. N. (2009). World urbanization prospects o. Document 
Number) 
Vernon, H. M. (1930). The measurement of radiatnt heat in relation to human comfort. 
Journal of Physiology, 70 (1930), XV–XVII. 
Villi, G., Pasut, W., and De Carli, M. (2009). CFD modelling and thermal performance 
analysis of a wooden ventilated roof structure. Building Simulation, 2(3), 215-228.
Vladimir, I. (2005). Secrets to climate adapted building design. Paper presented at the 
World Sustainable Building Design, Tokyo. 
Wang Liping, and Hien, W. N. (2007). Applying Natural Ventilation for Thermal Comfort 
in Residential Buildings in Singapore. Architectural Science Review, 50.3, 224-
233. 
Wang, L. (2010). Design of double skin (envelope) as a solar chimney: Adapting natural 
ventilation in double envelope for mild or warm climates. University of Southern 
California, U.S. 
Weather Analytics, W. (2013). Location of meteorological station In W. Analytics (Ed.), 
Weather Data of Kuching, Sarawak  
Webb, C. G. (1952). On some observations of indoor climate in Malaya. Journal of the 
Institution of Heating and Ventilating Engineers. 20, 189-195. 
Webb, C. G. (1959). An analysis of some observations of thermal comfort in an equatorial 
climate. British Journal of Industrial Medicine, , 16, 297-310. 
Wei, D., Qirong, Y., and Jincui, Z. (2011). A study of the ventilation performance of a series 
of connected solar chimneys integrated with building. Renewable Energy, 36(1), 
265-271. 
Wittkopf, S. (2015). Tropical Net Zero. HPB magazine, Spring 2015, 44-54. 
Wllis, C. (2014). History of Cities and City Planning. Introduction   Retrieved 26 February 
2014, 2014, from http://www.art.net/~hopkins/Don/simcity/manual/history.html 
WMO. (2014). World Weather Information Service: Malaysia.   Retrieved 2 March 2014, 
from http://worldweather.wmo.int/020/m020.htm 
Wong, N. H., and Khoo, S. S. (2003). Thermal comfort in classrooms in the tropics. Energy 
and Buildings, 35(4), 337-351. 
345 
 
Wong, N. H., Feriadi, H., Lim, P. Y., Tham, K. W., Sekhar, C., and Cheong, K. W. (2002). 
Thermal comfort evaluation of naturally ventilated public housing in Singapore. 
Building and Environment, 37(12), 1267-1277. 
Wong, N. H., Tan, A. Y. K., Ang, K. S., Mok, S., and Goh, A. (2012). Performance 
evaluation of solar chimney system in the tropics. Paper presented at the ICSDC 
2011: Integrating Sustainability Practices in the Construction Industry - 
Proceedings of the International Conference on Sustainable Design and 
Construction 2011, 299-305. 
Wyndham, C. H. (1963.). Thermal comfort in the hot humid tropics of Australia. . British 
Journal of Industrial Medicine, 20, 110-117. 
Xu, J. L., and Liu, W. H. (2013). Study on solar chimney used for room natural ventilation 
in Nanjing. Energy and Buildings, 66, 467-469. 
Y. Nishi, A. P. G. (1971). Humid operative temperature. A biophysical index of thermal 
sensation and discomfort. Journal de Physiologie, 63(1971), 365-368. 
Yakubu, G. S., and Sharples, S. (1991). Airflow through modulated louvre systems. 
Building Services Engineering Research and Technology, 12(4), 151-155. 
Yan, Z., Guang-e, J., Xiao-hui, L., and Qing-ling, L. (2011). Research for Ventilation 
Properties of Solar Chimney with Vertical Collector. Procedia Environmental 
Sciences, 11, Part C, 1072-1077. 
Yang, A. S., Wen, C. Y., Juan, Y. H., Su, Y. M., and Wu, J. H. (2014). Using the central 
ventilation shaft design within public buildings for natural aeration enhancement. 
Applied Thermal Engineering, 70(1), 219-230. 
Yang, Q., Du, W., and Zhang, J. (2010). Research on ventilation performance of a series 
solar chimney integrated with a building. Taiyangneng Xuebao/Acta Energiae 
Solaris Sinica, 31(7), 873-878. 
Yang, W., and G. Zhang. (2008). Thermal comfort in naturally ventilated and air-
conditioned buildings in humid subtropical climate zone in China. International 
Journal of Biometeorology, 52(5), 385-398. 
Yao, R., Li, B., and Liu, J. (2009). A theoretical adaptive model of thermal comfort – 
Adaptive Predicted Mean Vote (aPMV). Building and Environment, 44(10), 2089-
2096. 
Yau, Y. H., and Pean, H. L. (2011). The climate change impact on air conditioner system 
and reliability in Malaysia—A review. Renewable and Sustainable Energy 
Reviews, 15(9), 4939-4949. 




Yiwei Liu, and Feng, W. (2012). Integrating passive cooling and solar techniques into the 
existing building in South China. Advanced Materials Research 368-373(2012), 
3717-3720. 
Zain, A., A. Sayigh, and Othman, a. M. Y. (1997). Field study on the thermal comfort of 
students in an institution of higher learning. Paper presented at the Proceedings of 
the First International Symposium of Alternative & Renewable Energy, ISSAE’97, 
Johor Bahru, Malaysia. 
Zainal, M. (1993). Thermal comfort for factory workers in Malaysia. Paper presented at the 
Proceedings of the 6th International Conference on Indoor Air Quality and Climate 
(INDOOR AIR ’93), July 4-8, Helsinki, pp. 157-161. 
Zainal, M., and Adnan, H. (1997). Thermal comfort and indoor air quality (IAQ) in factory 
environment. Paper presented at the Proceedings of the Asia-Pacific Conference on 
the Built Environment, November 3-6, Petaling Jaya, Malaysia, pp. 121-135. 
Zainal, M., and Keong, C. C. (1996). Thermal comfort and energy conservation in factory 
buildings. Paper presented at the Proceedings of the 7th International Conference 
on Indoor Air Quality and Climate (INDOOR AIR ’96) from July 21-26.  
Zalewski L, Lassue S, Duthoit B, and al., e. (2002). Studyof solar walls — validating a 
simulation model. Building and Environment, 37, 109-121. 
Zhai, X. Q., Dai, Y. J., and Wang, R. Z. (2005). Experimental investigation on air heating 
and natural ventilation of a solar air collector. Energy and Buildings, 37(4), 373-
381. 
 
